TwoJapanese cases of streptococcal toxic shock syndrome (STSS) are reported. The first patient was a 45-year-old male who developed necrotizing fasciitis and myositis of the left thigh, refractory hypotension, hepatic dysfunction and acute renal failure; the patient died despite treatment. Streptococcus pyogenes was isolated from the inflamed fascia. The second patient was a 69-year-old female who had coagulopathy, polymyositis and hepatic function abnormality. Streptococcus pyogenes was isolated from blood culture. She was immediately placed on high-dose ampicillin as well as other supportive measures, and she survived. (Internal Medicine 34: 643-645, 1995) 
Introduction
Resurgence of invasive group A streptococcal infections called streptococcal toxic shock syndrome (STSS) or toxic shock like syndrome has become widely recognized in recent years (1) (2) (3) (4) . The infection is caused by Streptococcus pyogenes, and is characterized by rapid onset of high fever, hypotension, and frequent occurrence of destructive soft tissue infection (necrotizing fasciitis and polymyositis), hepatic dysfunction, acute renal failure and coagulopathy. Although the mortality of such patients has been reported to be 30-85% (1, 3) , the exact pathogenic mechanismas well as pathophysiology of STSS remains poorly understood. There have been very few case reports on STSSin Japan (5) . Here, we reporttwo cases ofSTSS occurring in Japanese patients.
Case Reports Case1
A 45-year-old Japanese male was transferred to the Asahi General Hospital on December 31, 1993 due to necrotizing fasciitis of the left thigh and acute renal failure. He reportedly had an episode of upper respiratory tract infection shortly before the onset of excruciating pain of the left thigh, which started seven days prior to the transfer to our hospital from another hospital. Cefazolin sodium was administered intravenously. Shortly after admission, systolic blood pressure was lowered to 100 mmHg.A continuous infusion of dopamine was administered by vein, and he was transferred to our hospital. He had no remarkable medical past history or family history. His body temperature was 37.5°C, the pulse rate was 53 and the blood pressure was 120/50 mmHg.On physical examination, the patient was confused. The left thigh was erythematous, swollen and tender with ecchymotic area. Other physical examination findings were normal. The results of laboratory tests on admission are presented in Table 1 . Based on the aforementioned findings, a presumptive diagnosis of STSSwas made. Intravenous administration of ampicillin, ceftizoxime sodium and humanimmunoglobulin were begun. However, he developed refractory hypotension and respiratory failure. Despite maximal supportive therapy, he died eight hours after admission. At autopsy, extensive muscular necrosis and necrotizing fasciitis was evident in the left leg ( Figs. 1 and 2 ). The adrenal glands showed mild focal hemorrhage and patchy necrosis.
There were no findings of Waterhouse-Friderichsen syndrome. Gram-positive cocci in chains were found in the necrotic tissue.
Streptococcus pyogenes was isolated from the inflamed fascia and the diagnosis of STSSwas confirmed. The organism was typed as M3, T3 which was sensitive to ampicillin, and was found to be producing streptococcal pyogenic exotoxin (SPE) A in vitro. The sensitivity of the organism to antibiotics is presented in Table 2 .
Case2
A 69-year-old Japanese female was admitted to the Asahi General Hospital on December 3 1 , 1993 because of severe pain in both feet and the right shoulder, which she first noticed two days before admission. Her past medical history was significant for essential hypertension which was first diagnosed several years prior to admission. She had no remarkable medical family history. On admission her body temperature was 38.3°C, pulse rate was 113 and blood pressure was 100/50 mmHg.On physical examination, both feet were erythematous, swollen and tender (Fig. 3) . She had pain in the right shoulder, but there was no skin lesion. Other physical examination findings were normal. The results of laboratory tests are presented in Table 1 . Initially, two blood cultures were obtained, and the patient was subsequently given daily 1 2g of ampicillin and 3g ofceftizoxime intravenously in a divided dose. Streptococcus pyogenes was isolated from two blood cultures, and the diagnosis of STSS was made. The organism was typed as T4, M4which was sensitive to ampicillin, and was found to be producing SPE B and SPEC in vitro. The sensitivity of the organism to antibiotics is presented in Table 2 . The patient's condition was transiently stabilized, but on the 1 lth hospital day she developed purulent arthritis in her right shoulder. Analysis of synovial fluid revealed leukocytosis (97 % polymorphonuclear neutrophils), but no organism was isolated from the joint fluid culture. Open drainage was performed on the 21th hospital day. After the surgery , the patient made a gradual recovery. Laboratory abnormal findings (leukocytosis, thrombocytopenia, renal and hepatic functional impairment) were subsequently resolved. At a later date, she was to have been harboring advanced gastric carcinoma which could not be treated by surgical methods.
Discussion
Strains of Streptococcus pyogenes have been knownas the pathogens of pharyngitis, tonsillitis, scarlet fever, erysipelas and impetigo. In addition to their role in causing acute pyogenic infections, that are capable of giving rise to the delayed nonsuppurative sequels of rheumatic fever and acute glomerulonephritis (6, 7).
Severe invasive Streptococcal infections were reported, in the late 1980s. Because the clinical features of invasive streptococcal infections such as septic shock and multi-organ failure were similar to the staphylococcal toxic shock syndrome, this syndrome was termed streptococcal toxic shock syndrome or In the 1993, STSS was defined as the isolation of Streptococcus pyogenes, hypotension (systolic blood pressure lower 90 mmHg) and multi-system involvement of at least two of coagulopathy, respiratory distress, generalized erythematous macular rash, soft-tissue necrosis and renal and hepatic involvement (9) . Clinical, laboratory, and pathological findings of the present first case appeared to meet the provisional diagnostic criteria for STSS. On the other hand, the second case did not fulfill the criteria because her minimal systolic blood pressure was 93 mmHg. In the first case, the patient died shortly after admission despite intensive treatment. In the second case, the patient survived despite the presence of a serious underlying disease. This difference appears to be due to the fact that the first patient did not receive appropriate therapy until the terminal stage of the disease, while the second received adequate treatment in the early stage. Based on the information derived from the aforementioned two cases as well as from the literature, the authors believe that early recognition of the disease, and prompt initiation of appropriate treatment is of utmost importance in the management of patients with STSS. Since the progression of the disease is quite rapid in STSS, it is imperative to start treatment without waiting for the results of bacteriological examinations wheneverencountering a suspicious patient. The authors also believe that the previously proposed presumptive diagnostic criteria for STSSis inadequate to diagnose STSSin its early stages, and that the criteria definitely need some modification.
The exact pathogenetic mechanismas well as pathophysiology of the disease has remained unknown. A specific subtype of the organism maynot play a causative role in this disease because subtypes of Streptococcus pyogenes such as Mprotein types, T protein types, and streptococcal pyogenic exotoxin (SPE) types isolated from the patients with STSS are varied (2, 3, 6, 8, 10) . It is also possible that the syndrome results from the differences in their susceptibility and immunity. Some researchers advocate the role of SPEas superantigens which cause derangement of the host's immune system, and inflict injury in various viscera (1 1). The validity of such a theory, however, remains unsettled at this time. The route of infection also remains uncertain in the present cases. Further studies are urgently needed to elucidate the cause of this recently recognized life-threatening infection.
